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(57) Abstract: 

1. Technical field of the invention defined in the claims 

The present invention relates to an over-cladding apparatus for an 
optical fiber preform. 

2. Technical problem to be solved 

The present invention is directed to providing an over-cladding 
apparatus for an optical fiber preform, which is capable of improving 
productivity of optical fiber preform, preventing unbalance of temperature 
(difference of temperature gradient) by transmitting a sufficient amount of 
heat, keeping concentricity of the preform section by means of stable 
collapsing using pressure of hydrogen and oxygen, protecting the preform 
surface from impurity particles by means of flow rates of hydrogen and 
oxygen, enabling manufacture of a high intensity optical fiber, increasing a 
collapsing rate of a large-caliber quartz tube up to 5 times at the maximum 
due to a large total amount of supplied heat, and allowing over-cladding 
regardless of a size. 

3. Technical solution 

The present invention is characterized in that a furnace for preheating 
or heating a quartz tube in order to coating the quartz tube on the optical fiber 
preform during over-cladding of the optical fiber preform is installed to the 
carriage. 

4. Important use of the invention 

The present invention may be applied to an apparatus for making over- 
cladding during the optical fiber preform preparing procedure. 
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£ 1fe * ttSs| u^xj^ ^^A|oi|oi| cch# ©ah ~ S*H *I|sSSoi|Ai n|M|o|^7|- £tH *l|s&*| 

• L fEHt A|-A| 

< £ oj o| ^ o « a o|| q| o| g g > 

40:aHM50:i£|M|o|^: 

60:?Ha|x|ioo;S^^ S.*H fifcH MbHS *l|sg-*| 

XH *l|SgfaS siMlo|^(furnace:31^)-& 0|^*h ^ ° S xfj ^ H -j getfg *l|sg-*|ol| &o^o|cK 

S^xjo^ g S o § x||3E«fe j= y\\o\ ^go^ ot cK x1fg§§ S AH (preform )# 

^|o|ai, u^x| g§o Dh So)g S xH# «S*K>1 s|go| 125gm£! autoptical fiber)S £j# 
(drawing) ofe ^§0|cK 

©ah « *|sSfio||fe a 7|| 7|^|Meho| sicu a 7|e|- £BH(dopant)#s| 3**f7|^0l| £_^(0 2 )• S*|o|| 

SS^S*] t^o^ 7^^oHA|^ ^H(sOOt)Bm *£|fe Si0 2 SX r # S>| «0|| A] #*[o[ ^ 0| 7|gAHo| 

S*H# :HMo|| S^, Cl 2 ^ He* A^shOi #4= §J r£r^*- ^0=| fgo} S£fr _e*H# sil^Sfe- ^ ho| c| 
(OVD) S! HO] o|jo| D|(VAD)#^| fi|^#*|^gO| °[cK 

SEah A 4SS l-H^oii siCU §J 7|.e| : . i 5E5H» §A|.ol| S3*l-flM uH-¥-Ql| <H5|e* ^ , 

S Cl 2 9! He* ^Saoll 7 r ^3|-o^ M<3^0\ £|7||3r^ <g M| M 

o| q(MCVD) H m| «o| d|(cvd)#£| lH^^^o| ojch 

0|# MI^S** x-i|^^goJ (gj M | ho| c| QJ m| ho| c| AH|^a-a-a zl *ll3&5tf 4J-s| m§o^ *igo| °* 25mmO| 

A} £ |- S.XH*i|^7 r CHgCK CC r £|-Ai ^A^g:^o| AcfO^ CH^gS| Aj^^g M 7 |o||A-| A^o[ Uf| ^.#^^011 

^I^H n|a| ^#oj^J haHcHI §§a|7^ #o|^ sun #e«g(0ver Cladding)o|afe A^oi-cK 

0\m OVDSS^r VAD^S^ SL^H» H7|| E}# ^ Si^ &go| Siou^ MCVD^S^ a.x}|# 37|| Q|| 0f|^ 

301 SUCK 

^!f§§^ 7|^o^ ^ ojftg^aoi SAH# §§^ r oi ttSfi" e!S*h#o|| o|sh SXHo||AH 125pm 

3"^^ d^H^ oJf^cK eJS-g§B ^!^# WJr^TII ^foi £r^|A|7>g-oj ^a^ah - ^aj. 

A l?l^ 5o| ^Zdo|ni, o^ah M# 600-l000m/& Sia| °J#ohcK 

cli-eh °dAH°| oH^goj S ah# a 7|| o}=±=: a|BL| ?imcH^l sah# qi^S^I ^^^Kgtass 

tube)oiI ^ZL, OHM (burner)^. 7^3^ ^ « sxHSj- qj^-g ^g^t ^oi #0^ a.AH# Rod-ln-Tube 

^S , Over Cladding. ^ -Bta-Oj- Sl-ont, ^.7+M-a-e-»fl*e-0-|-o|-a-a| - - 

7|#o|7| ccH^oil Ai-Aii*]- ^s-e ^^^7|^ oj-cK ^7^H^ ol^oi- ujgs s. ^-g x|-7 r MS^Js: 
^11 93-25712 i(B|££ 1 x r £bH #&Hg ^ ^ §-x|)o|| MM\is\ 7|#£|CH 5icK BE&j- ^^j^^ XH| 
4,820,322 S:(#BH^ SHi #^9§ r 7| ^| g- ^ °! ^x|)aj| aj-a||^| 7|#H|0l SU^K 
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S*H^I MCVD^S x-fl^g £|go| 70mm 7 1- Hj-b cH^PS *|SEK>|| £joj^j Over CiaddingoF 

fedl g °xj|- glcK zi^l-I- qj^Sal ^g^£|S0| ?|x|?m ZL <M°3£M*I ^|7 r #7HH?^ Over Claddingolj 

SSfOl ^01 fi^PS|Oj 2|^0||Ai ML1S| ^ £7 |. i^3)X|0(: ^xniaol 

S=tt sxhs^ qj^-g a*|o|| 7M|x|te g^ai Q,« L£* a a^c^i e g(-)o| 

0|| o|sH 7|3^^o| §Aj £U |- u|£j§o| u^r*!^ ^x-\\5_ °^|^lcK 

oh£o^_- s| «o| ogaf- ^^|3|-7| fl«|A-H= ^Xf) A««fe >4,^ *HMS| S3*lfS 3L7fl S||^°j 

sH3£|*|°h Over Cladding*^ o|| a] q]^g ^S^a| ^^KSoftening)£|cH S£7(- ^cHS^K B*aW §ah 

* a^H^I uH^^ ojJt^ § 3«£|<H agff §£(viscosity)-I- *^l«Hot «p| r4|^o|| >4 uHL i°| 53^§fo| 
^A|i, o|^.ojo} (flame forced % v )o\\ °| sH cH^PS S°jo| *|nB] ^ITW, tiH M o|| a] 
Sl*Kparticle)*o| tH^pg ^Sas| HScHI »^5s| S^HJMSthch 

BE, £J,4^ tHMfe 5 S(hot zone)Sj ^0|7^ fofH #£-o_l- fflgtS cH^pg ^|S^S?joi| 

*«SSAH(iHLl7t HS#o|7| cms), S£ »a«(S£^H||*^h SHS)* StteW. 

(ovalityiEhS^Sl Eh*!SS)o| ^£|oi, SE E*3*|s| = 3£!*l|o|: §m, ^M-^- 0| §£0| n 

o|S °]^H □r0!3^. SIS (Micro Bending Loss)o| §7|-&cK ci^o| -jxfj °| x-j|^A|7j-^ of 1.5-2*12} 

^g-E #7|e §eh°| = x-i]g# sHU ^-7 1 ^oi eh* a- ?J°^M, £*H A-||^go|| 

^ -=-^-8- i^ir 2.aH xi|^§oj|Ai a.AH°| ^o| Jr]Li|o|^o|| s 0 | kdo|x|7i| £|CH # 

s]o| SXHE[^^I S#£(concentriciiy)-l- ^|oj- ^ « £X H #s|)g *1|ze§-x|# ^1^^ ^0|cK 

a^S^Ej Ms^rOi JL^JE^I 3^^|^7|- 7^^ ^ah « #&Hg aH|^*|# ^0|cK 

^ ^gs>| ££Cf# ^Aj^ ^Aj - SXf) x-jlZE^SOilAH #^lfO| 7iAi qj^ig A| oj ^o| £| 21 5UH 

* WSS| sah^ S-a^ sxho| a7|cH| ^a«o| #sHSo| 7R5-& S-a^ SXH atH #2«S *ii^§- 

A|# SO| QK 



A}7|o|- SAj^g g-^3|-7| ^l^rOi, & HAH #E}|gA| ©AHCjL A| ^ # Oj3| 7 | o | g|| Aj 

0^|^ 7r^3|-^ ^L1|0|^# aj-7| ?H2-l^|oi! ^a|U-# f§o^K 



0|S|-0||A^ S3E3r0i M S"D|o| 7I-S- «r^& ^tJ^WH- AU1|3| th^K ^"tj, ^ fE9# 

^ck nam, & tdSSoil ao), 399 g^l^i^ ^^oi| c«^j- aj^o| o xj# - 

£1§^ tJrH-^El- ^tJ^loiloil ixh# - £XH x-i|^go||AH n\Li\o\^y[ g-*^ ^u-j ^|^&*| 



^S^(102:glass tube)^ a^H (optical fiber preform)-!- So^^ ^IM- o(-^ s| 

(20,30:chuck)# ^H"o|-^ ^xj aj u|(i 0: vertical lathe)^, *j"KlO)o|| S^cH #t>[A[o\^ ^^oj-^# ^(-^ 
^^l^l(60:carriage)^, *j-7| ?H a| x| (60)of| S"*f£|CH HXHS|- ^oj^g ^ u(Ll(40)fiK -feM ?H&I^I 
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(60)o\\ S*t£|o) ^ Li (40) o|-^-oi| ^1*1°^, HxHfif 7 r S dlSSfe s| Ml of >i(50:f urnace)s>h £p| 

^og^o| §|Xj i ?fj a|X|o|.^S|o|S^fE, b-|L-lo| siWlo), &S|SS ^ilCHofe *i|0^ 

^gS^. SjLi|o|^(50)oj| g^sfe d-j^ bK53:bus bar)£ r ?i|0|M(55)^ 2*23 

a^7| ^p-AHo^g Aup| c[^H\ ^cK 

^5|4leHl0)o||fc ?HB|A|(60)# 0|#A|?|^. £E^o« £A|sJx| ol^EW 7|-0|H S(11)0| Jl ? al 7 | 

^^Aj^o| otyo||- s sj(20)^ *rS *|(30)o| H*\s\o\ oicK o(L[o| B *|(20)e 94 # £aH(5E IcHfAH 

2§3U, si^Aj^i^ <*mm ^SlS^h 

0|B-|ti- AjHj( 10 )0«fc H-|L1(40)7|- g-Sfg 7f|B|X|(60)7f 7 r 0|^ »(1 1 )« ^Ai~o^ -^ 0 |-§:3^ a^| td-| ^ 
(40)fi| *WSS 5)M|0|^(50)7|- S4fScf. ££th t*|L-j(40)S| £Hf*0||fe A] & S 4^0| 7 r ^r£} «7|S ^H(42)7 r 

^*iacK s f DjE(4 2 ) i uHM(40) *' si Ml oj^(50)^ ?H^|x| (60)oi| xi ^#5^| ^*l£! ^3EO|cK ccfajAi t^u) 
(40)fi|-JE| Ml 0|>^{50) §J E)M(42)fe ?fj 2-1 A| (60)oi| Xi|O^0{f °|§H ^*Jo|S« *i|cH g>fec r . 

^7| ir)M|o|^(50)^ Ml^o|| zi sH^o I ^ (graphite) Bf^ 9*ffl*||3. ^Pgsioj 81 21, H«S3¥-S-?-b] ^3 
Hj-Qr ffl-cK M# 2000-2500°CSi°-| US* g3t> ^ Si^ -&£7 r ^A|£|o^ o|SH*l- s 

AH CHI ^A^AK>|| o|^ <g 0 | SB£|0) Ajo^o]| oh $ £ §AH^-^ cru[ Ah 7 | q| M | 0 | ^(50)^1 ^S-»©S 

^ ^u|e( 54 ) 7 |. ^xi^ioi Af§xi-7i- momn ^*wig ^s^. 

S^TT SAH ^H-j #£HS *i|2&*|0||Ai A|**|-fe SjM|0|^(50)^ £JAH ~ Ei«§S0||AH A r #5^ 1^M|0|^0|| U|d|| 

<g^^o| ^^(a^I-^^o^ gg-g gA^ ^a^o| gasJir# ^qj^o^l ^-isH ^^|# 7|^sc r Sf^l 

0|^& SAH ^|^ggol!A-i A r g£|^ JEi M| o|^(50)^l S7|xias S EH (electrically resistent 

type)s| ZlE||iiho|e( gra p h j te ) 7 (. A r #£|Q^ ojojAj a e|| (induction type)^l a| s S q oKZr0 2 )7 r A r ^£|7|i ohc r . 



o|[[|), ^7| iriM|o|^oi|^ l#(He)0|u^ o^^(Ar) EE^ MB^ o r = ^s| sfp r :±:(He+Ar)# ^°j^7| S 
*i|oj| oie-|7Hs| ^^(58)^F ^2^121, ^ A^Mf^oll z|z| a| (52: C over flange)sh, ^ 

E -i #3A|(5i a ,51b:conductor flange)7|- zj^t ^H^^K a^|.«2eo|| °|x|^ ^^eH gajj X |(51 a ,51 b)o||fe 
u K53:bus bar)7 r c r ^7H ^a|£|cH S ^ =H|o| #(55)oj| °|^H ^^^^-^(power supply)o|| oj^£|cH ggfgg^ 
^7| #^A|(5ia 5 5ib)-^ e|-o| uK56:tie bar)oj| °|SJ| SS0|7j| X]\^s\o\ &Hf>[Jl i§gcL 

o|EHoj. i^M|o|^(50)s| LH^dl ifom o r = 5 7 r ^#-B o|LiB7h^(inert gas:S#^ 7 r ^)^, 

S|M|0|^:LH^O|| ^°J£|CH aAHu|. Aig3jo| S |^goi|Ai ^CH^^ ZL^^0|eo| a|^s. «rX|3 r D=|, ^S^AHQj ^o r 
Apl i^M|o|^o| s.^|oj|^ n|-0|^a|E-j(57:Pycometer:^£Ai|A^h ^M^W lH^-^£# ^x|o}qK 

H^o| Jt)M|0|±:# ^^[A|^| 7 | o|S[| i^CH| £A|£|X| |g a ^o| # ^x|o_hCf. q ^<g# Al §| - 7 |- « ^ 



^■7 1 7|^oh ^ « sx[ ] xil^^^joj ^x|§-^(S|^^g)^^ goj 0 | ££ g §^o{|^ -&£E7 r 0~40°C 0| U-H CHI M 

^A|£|O|0|: 3 r 0l, 50 %# B*| &0 r 0|: ofCK 



^7|oh ^o|I ccr^W, °|£| ^tj|@ ^ « S xH# o«# ^.^(handle road)# o|^3 r oi g ^(20:top chuck)o|| # 
B|H, S.AH7 r ^^A^ E p|. sil^g (levelling) # £j-c r . o|o-| a] q]^§ ^o^^o| ^s^yo ^d) 

(dummy tube)7 r ^S^IIl, o| z\a\ #«o||^ ^j(30:bottom chuck)o|| ^x\^e.\\j[ £|i^ b|| 

^(levelling)® 



(102)011 ^°'£|71| oi-cK 
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ZL c|-#, segB-i-i- 0|s.§[| ^(20,30)# ^Al^i gfJ-@ ShS^ SXH^I- cH^p-g ^4^^# 20-30RPMSS 4r 
xM^lol, si M| o|^(50)ol| o|MH 7^fi|- 3^J# g^^oi <^S^7t o*|<go| Si S*l| ^l^h 

0|tCH, 2)Li|0|>, #3^S| A^-fc ulL|(40)fe S|^o| 7 f±^^ M# #£J^. 

oil^S Haw SSE7h H<>W «*s|S, o|#sH 5§SEf 2.*HS>|- ^ 

flhot«o| eg*| °J#o| o|^o|x|7i| oj-cK olffD, HXHfil- §7j|o{| siCU ^ o 2 • 

• 3^31, ^SS^^HSS! POCU §s| fl**H**to| 7^&o^Ai, g?||Ho|M g^sfe o|* 
7||a|*l(60)» Ol-^^lfco^ o|^A|7|H *\&±. H-| L1 o | <=LBfg a^- 7 5 LPM) 150 LPM^^ ^7|-A|^J 

7HB|a|^£^ 1 CPMollAi AiAi3| ^7(-^0i 3-5 CPM^^ o[ A a J|to^ 0|^a|^cK cc|-aM ejSS sj 
Sofe q^g *|gehat SXH^- g*-il3o|o« 5ia^(collapse)7|- £|oj ol^m, S*l|flo|7h #ty^sM 

S, ElM|0j:±:O| g oj # XLZL> tj|zp.g ^ S Of D | = «o| «^2^0i| tHMWO)* 2§^2, 0| -^-^0|j 

mH^vW 75 LPM, ^± 150 LPM^.^ 3-5^-# §*||A|?| JL t o^^lS § ^(20)# flS. 1 -3mm/^ ^ 

£S A-) A-| ^| 0|^A|^ oi^^.o| 7[ . 7 ^ cH x|7]| ^c[. 

qj^-g s.xh s>| fiigol ^JbH ^go! 2 /3§£ 3 , d Htt ( S 3E5mtfo|| s|sH m[^n o\mM?i 

SIS^S sxh# gojtfch sxH-^r ^)oj| a-j h(lHcH a[h, ^§a|^ ±\t>\?\ <^H sl&cho\\m A|fflch 

axHsi ^ «aiaaraoi asa^. 

&£M|o||Ai oie-| 7fx| gg 0 | 7^^ fefsHS-oWW *^a| a|a. # 7 m^oi|7i| °[cH ^ ao|cK 

o|a^o^ aj-s^oj, ^. c[^3i\ a-E Q-^^cK 

5jy«H^, #£H^I 7|#0j|Ai L[E[Uf^ >4,^^ tH M o I °^|go| 51- ^o| S|L1|0|^:0|| °\t\\ 5f #0| H71| 

^a«H^-, I^tt HAflSf qj^-g A|g^o| A^^^aj(o| E ^ ii| |o|^ 1 )7|- #^o[ g£fol| o|^H S^0| ^7i| £|£^, □[■ 



L K {4,^ #if# AhgshHs SAHs°j# S^#^^b-] aif ^ oicH n^^9.\ ^ - xi | S7 ^ 7 ^ 

Mi^^m, itlMiolA-s cn^-g 53§ Ah^^oi 0^0^ #BgA:# g^WI £|cH e|M|o|>i lh 

^^1 Sim SAjlEhasl ^A|3|-°jAH gAH « saH# x-ii^m ^ oicK 

chjja^S, SaHa^sg #Slfo| 71A-1, qj^g ^MS^I SIS^: s|H 5uH^a| h^stii 5J^2, 



oi^yj«H^, SAf|o| H7|o|j A^ a0 | ojcri oj- a7|o| S.XH5E. £tH #B«g(Over Cladding)o| 7^S|-cK 

^^^?J °J#(continuous drawing)o| 



3 711 oil SiCU ^ o 2 # ^EH^ xH^joj PO ci 3 ^^1 g^^is^oi ?t^mM gn&o\\M 
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x|o)|fe- §J«°| ^.^ri: tHM^h &Sfs|31, £M °t£h§ cHJn »EH>||fc =2t ^ggEf ^SSfe 

S-Stt H*H SbH s*Ho)| ^ogafs. °j3|7| £|sH oj|<g se-^ 7^3^ DiM|o|^» &7\ 

*fl 1 tW| Sio|AH ; At 7 | e)l-||o|^ £!S!S3 i T i .s.- ! i 1 EH §3^2, a £J-^*l|fc zieHJi(-o|MgJ# a§££5[ 

*ll 1 SicHAi, av 7 | nj^ioi^^. |f i o[=&, fig + o|- = ^ SEfe- o|l-|b 7^# a[§skh H^2f 

ahw^o| A hs ^ gj-xi^ sgo 5 3 ( - s.n S.a\ SeHa 

JE&1 
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